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PROBLEM TO BE SOLVED: To provide a nitride . • s r > * -.5 « 

semiconductor light emitting element with a structure / ;' / 

with improved external quantum efficiency, by taking ;. .. J, , ,. ■■ 

out effectively light which is attenuated while " '''i5;j V;;<:}' ^ ; 

repeating full reflection in a semiconductor ' ' ' * it- 

laminated portion and in a board. ; SOLUTION: The | 4...' ii. | i 

nitride semiconductor light emitting element is 
provided with a semiconductor laminate 6 including 
a first conductive layer and a second conductive 

of a substrate 1 made of sapphire as an example A 

first electrode (for example, p-side electrode 8) is , n , ., .... ; 

provided which is connected electrically with the first " ; 
conductive type layer (for example p-type layer 5) on ; - • : 

the surface side of the semiconductor laminate 6, A 
second electrode (for example, n-side electrode 9) is 
formed which is connected electrically to a second 
conductive type layer (for example, n-shaped layer 
3). In addition, part of the semiconductor laminate 6 
is etched and removed so that each pillar-shaped 
portion 6a bristled with the semiconductor laminated 
portion in the pillar shape remains, and the n- 
shaped layer 3 is exposed around the pillar-shaped 
portion 6a. : COPYRIGHT: (C)2006.JPOSNCIPI 
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(57) [St!;] 

crmm^mim^mm^ h%&m mmmma * urn 2 
mm® 6 commmcom 1 wmm {tztufpmms) 
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[11*111] 

tTtatt^s^imffif:. tutas 2 h^ji tmsvw t« ^ Lxmtft>ti&M2WMk 
n^mmmmmztiitmz, m*vmmm<vmmizmm¥mmmmv&mz#iL 

SUM 1 fE»«^i»#**«^ . 
[ 11*113] 

mm £ ^'ffia^stt® was jotffi^si'S c masaix ^ y $ *rc £ s it *ia 1 
ttzi±2 ia»«¥*t#^*«^ . 

[ ll*H4 ] 

Ml BM^'ffiSttM^ A> % 0 . mM^mmmm^-m^ .7 y nz X 0 Bffi $ i l 
t tut am 2 grog* £8ffl 3 tf. itsai Lfcffi 2 awgioais tmt em 2 mv-l t 

fu ISm2mffi^fflttluiaft«il^'ff^sJ; dtffM§ixT^§lt*iBl^^t 3 
[ffM] 

friBSSi^^flsSflRA^^o , Btrian2mffi^i^«fta«^KffltffMStLT^i. 
fi*^i i^v^L3 «^t*L*> i mmt&mtom&f-. 

[ff»] 

»'jt-i>^^fyie¥*if«tes$2: , mk^^immm^^hmmtmi.Lx'm-f 
h£oiz-?x7ZBfcix. msimm\mmmm<ommtmih~ti t -ex * y 

[«*3I7] 

-r s if *jr 6 ia»<« wsss. 

[f»if«tra] 
[0001] 

^^mwmm^axi^cmmzmti . s&tpixti. ^s^fct^T-^jsiirc 
mlx % tzxmmzM *) & i*t< Lfzmm^mitmmmm^i-z^mmm^ti 

xmcnWMzm-th, 

[#«e«] 

[0002] 

^^cDm^yttt^m^ytm^ii. fzkmmiiz^zti&xoiz, y-y 



(3) 



Wft. tztli£l nGaNI ( I n t G a <OVkfflm«& , )fti> £ 1 tWSRt S , OTH 
M£ftT^tt«JISI3 6i&9Bj£3*u ^OlMKi*tt«mJI3 7£^LT. Pffl ( 
tfcn^3 3«oaffitnffl (TIE) ^«3 9 £ fc fc i WMSfxT^S . 

fflt A 1 G a ( A 1 fc G a <5Difc*i&*g*3&b 0 #S £ i: fcSWc-f S , t ) 

[0003] 

£ttJrC*SnJBE3 3 iOlgt, HTtSSilSiat:, f-yTj^H 

m. < x ?a yyyiLtz\ix9=>AT*uz<\Mztb, mxmmz 

■y7°CD^§B^'4 0 Oumn^mzMLX. 2 5—40 umfimttcl , 
[0004] 

, & i^^miM tr bmniz, m$rw& 2.5mmt 

-^fc*"5*L<fi^. ;«ia*|S«S*)»^tSfeft, GaPl^AlGalnP*, 
AlGaAsMMMmtit tkitrHSfc^SfLSiat:. f-yTOflH 

lcfiffl£ffMU ^«*mi^^^^^tti^<t-|»x^^SixT^I> [tiki. 

ff^Mftl#fS) . ^£bh, Sl8tCft^-C, n©GaPH4 l±t. nJgGaPjf 
42fcp$GaPjg4 3fc^xt , ^df^^;^^§fiT^#^iigB4 4^JFMSiX. * 
<7)^ffi£fc t iff 3 Jf flBtfr&fcS p{||«§4 6 , G a PKS4 1 comz nflK&4 7 

^ffMStu ^^y^urf-vT-^sfifcat, tzbumm^zi.h^yi-ynzi.y) 

[ftffcfclKl] #W2 0 0 0-2 9 94 94^H? 
[0005] 

^H5*TJiJ*&±if &*i=5:K LED^7°^H«cftI3£ffM'fl><r 

ii. J|;ffi(-fL'tV^(-'/,^:-MI±C^x )-X"/--J-> /(-J; n^ifii*fflifnfti'^.-.>!it ' ^ 
^\ gftft^flcfSSami. Mtt¥»#;Ji. t<tP^MftW»f*l^^ 
*'J7ift££±lf£<V^yfc, ma«07 i -5 1, ^«ftmgg|53 6«|Sffitc 
S*tt«mJf 3 7^fS(t^il, .r^jt3ttt«mil3 7(i. HUu^Au-Ni^t' 

-m s $ fi-c v \& tztb , vi7H7fy nmmxh a # , - co^*KwmJf 3 7 ate 

[0006] 
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[0007] 
[0008] 

ffiaig i «m^jft«MwtfigKLTU(ttfi5s i n*fc . m§s^2mmmmi=mim 

[0009] 

£ £ ClWiltli, II II=7E«<0G a t VKtc«cON fc co^fti fcfil I 
WGa«-g|i4£;(i£gKM 1 , I n^ff<Ofl6<?DIIIft7C*i:^L>tt><OiJJ:V/4fc 
iiV^7U««N«-^'P. A s 4 ^i^VMItliLfcOl (Itt) 

[0010] 

HUIE^ tMSJtiJWfflffi fc fflEa«fI fc <DfI» v >& < fc t> 0 . 5 jn m EUJ&W £> ftft i 

fctio, *vnmx%%ifz%comi$:T&m<%&t:tsbmi\\ 
WJfswwiES? 1 t as 2 fc <oiafciStt«£# t . fiisft«i50ft $ m 

mmx-ftKifziemmx t> m m< u\ 

[0011] 

-ctuiE3?2zsmffi5Ji£fi ajs*, ssyj L^2#«^«^iBtifies2«S5&sift(t <•> 

[0012] 

immm z mm ix^mmmm^ mm l , is^f fl^tsas^^sn^ ^ x ; m« 

h^x. mm x v t '7 rt^m-ti. ^v)frfa^(*fisa3r . m.mm& 
wmti>t,%%m&m± ixmm&x 5 m&Lx , #jfES«^*imfl? 

jfHta^^fML, ^«f*tiia«S5wa5»T'MiES«^i)-si-rsifc^^afct-i> 

[0013] 

lulE^«*»Ma5&n0MfcigttHfc P«Jifc«^y^xo«jST'ffML. t&fifttt 
S5«s $ »E?Stt/I«{£g JOflKfcSJ^K, m^EStf&enHai* ?f>tx,fy 

[MH^H] 
[0014] 

m nm- ^ ii- - fl^ l 1 1- . i . mim^mm^ x7M. 7 f y tx . 7 

f-V^Sti^rv^fttav^R-cfcifcft, ^fc Dx-y^y^^^^M-tf-tiS 
S?-.^*tftifc^-C#^v., S^K*-rsat*<^N¥#ffiJBSI5K:H7>f 

x.y^->^(cj; *)%mm&is ->> ytt^x^y^ytxi-yr^m 

oTV^ft. *«BHTI±. *Hi*a5*^^tSfcLTJFMt-ftOT1^<. ttlt 1 -! Sfl 



(5) 



1" 'lb 1 r- n(,,17i;P2' llr ' i 1 



z w®t & mm i> m < & h tz tbmm ^t>\ m v &m m-tt aiw i> & 

[0015] 

& £ fc 3: < ^*^S&* & |pJ±S-tfS i t A 1 ^ h . 
[0016] 

SfcHfcfcSrSfcft, flW^ffi^li, a«cD¥«tt»JiaUcJ:-?T3fffiT§;f"U 8»3 
^HffflJtiJ«oJStt*coffllJ: 9ffi<£S JSfcS&fce^^aaifcxyf-V' 

•oxmmtvfi*) . tt&ftamtmmmzmztiw?izbm<%z>t:#>. * 

[0017] 

J: h^mwmm^-mmm.mma x v^m^mwmmztix^t . 

[0018] 

*»ci§¥SfrH^«^(±, Hlt^S^Siat, ^t^iff-7r^T (Al 2 

o 3 sMgft ) * t> t> ts h mm i nmmizmitwmm* & * s m mmma ± t^s 2 

82^081 (taH'nii3) tmflW«#^LT^2lffi ( fc t IU nffi|1t«9 ) 

A%MSixt^§ 0 ^-lt, ¥mtkmm^6co'j>-%<ti>i--vymmtem^x, n&s3 
mm-tz i. 0 iz^mmmn 6 «-swx y^-yf^Kh z 1 1 ± 9 , 6 

tfXXlNfiiSPl OtfmSttSfcSK, 1 O^HCc¥«ft«Jfil^a«fcff 

itta^^tftseas (jar, #£a«asf:v^) e^wmzti. a«^6a«jf 

[0019] 

01 iz^tx&Mxii., mmizm^mrnxfoh^yrATmitim^tiiix^h, 
^tztb. ^mmmmeco-ut^vi-ynzk^mk^ii. TM^mmmxhhn 

t, a«tff^LT*»#cW)igP6*Wt-| ) J;o^X^^jSLTfe<fi(tT\ ft* 

ta«s? 6 a sjafcts ; t & . 
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[0020] 

ffiiSA'.y7riI2^'0. 0 0 5-0. l/zmgl, S i £ K-7LtGaNi fcfiA 1 Ga 
NM^»4&£n^Jl3^1-l O/imlS, f;ti(fl-3nm«I n 0 . 13 Ga 0 . 
87 N#>£>ft&<7i/Wf h 1 0-2 OnmWaN^^|,A*iJ7lti J 3- 8^T»J1$ 
il&^S:t^#F (MQW) «jtWiSfiil4^' 0.0 5-0.3 jumgfiL P |OGaN 
£ fcj± A 1 G a NM^¥#flQ&»&££ pJM 5^0.2-1 ^mgg, ZK^KWiX 

^«5&fttl®-C-«t-|>MT-^$tLTUS^\ fet^tfffittJWItAl GaNM^ 

. iSttif4 fcSttfflt^ 'J 7}M^lim^GaN3yj'^ hmtcoffigiz-t&zb 

raws ifflatz s@fiM& fc'^ffi^i * /rr± s-^ a r t s . * tz z tit> zimm 
ftWiMTfMtl c: i: i h . 

[0021] 

mm? hht\ nmmtp&mt tmm^-t i p n m&mmn ^?%x^\ ttz. m 

tt!4t, ffia^MQWff}|r(CPf^t\ #-*^#F«^ (SQW) * fcMWl^flBifc 
-flZbi>?%l, 
[0022] 

aiVnmimm&mz^yi-yyi?, n®*3Srjsaj§*s. ntws 

. ■tzbUm.Wf5iJ.m4>?. ^BWtfSCJumg*, ££;iJf2/im ( f jum 
) ^#§t"JFMS^I>» 5rti, 0T(4, f--/7°Jf|Blt2?iJ-?'ettgP6a*%MSix^ia 

£Wvi-?ftM$ti. j-'vTmm<7)mv2 5~~~4o>ummmim&tztt>. f-yrjsnat 

[0023] 

m<. mizj^-yz%i&zbtf?%&, z<Wte. eEtt»6a<oKy*ti/jv&< 

) K^fck£^&#aH4, ^-ffflit^^0.5//mOT«SE*t^l.t. iBd*^ 

t&Sfctf), 0. 5/imlilJig|r H 1tTSdatS.It^fS LV\ 
[0024] 

;«a«^6 a«ffi$(±, ^mwmmmb<nmmt-hnmm3tm\^tht?'fihiih 

tzib. O.l-lO^mSI, ML<(±0.5-5jiimI£ § fefcff 4 t < (4 1 -2 . 

»awr6lJit(4-eix(JfJM(4Ji*^-f , x-y^yTV-MiO. 1 3jum/#g 
ST** "5S<-TStx.y^>^l^!&s*»35»Sfcft, 1-2. SjumgJSiOjSfSt-fS 

[0025] 

?~>?mm6 ann$£m^k$^fzb^cDM&comt*m j <-iz, ;cos£ 

A fj.-! i: . nJg«3S:10jLimee«JSS^Lt*5V^, n^Ji 3^0X .yf-y 
S£ljumfr£>2.5jum<0|g|tM$€fc (ffiftfl) £ W-cil-fll^fttjSr. f"y7°S 
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(««) TH2fc^fiT^& 0 H2*>feHB64«QrJ:'5t:, a«§P 

6 a^'Kv^ifc"«s^±-rs«t6]{;j)S*\ i-i . summsimziz^-i tmmz 

t ? * > v >i • : > < * 9 , ?y;x 7 i->yvfiSi>g axYT-v 

Tlz^lt^offlmmi. ZOfctb.ffi&DZofc. l~2.5jLtmggtf)iS;3(ctS 

[0026] 
[0027] 

CO i 3 &a«§5 6 a t«± . fsfe*cOf- «y 7°JS»B XV n W&\ 9 £ m+ Z> 

tzfocDVyJ ^vj->7kmmizV?4 ZttfX'Zltf. ^coHcOS i 

0 2 & Zcnmmt Wi*M/yXh>S: if t J: 0 ? [z , fy »co J: 3 & A^ § 

tj =t v t° v ^«a*gp 6 a w w - v £ jg£ t t *i war , F5-fx V f-y^=&ffaitt 

*ff lS*fc 0f£^i»co#x Sxvf+VhkU, /5X7i .y ^-y d i fc t J: 
[0028] 

;cD¥«#*«^6±^ ^ti(i'Ga^F-TL-Citfi0:&5xlO-^- cmg| 
tLtZnOK«Mtt#ll7ii0.1-l O^mDS, ^ilf0.5^mS|| 

BEiJ'tSnJBJg3±t. J*- S'y?ny^^hfflc0niWffi9A\ 0. 0 1 jumgSOW 
SOT iJHtO. 2 5A«m|iScOJ5:§cOA l Hi £OTL£f£6 0 0°Cl£K"C >•->":? -1" 
SittiO^ltttmSn, 3i*tt#«17cO±cO-g|3t. O. l^mg^ffco 
Tili0.3x( mgSJJcO Ault COUBfifjt^ J 0 P fflffifi 8 tlX t ^ . * 

^^S/^-i/gVKfcKlt&fc-n**. jtfttt«Wl7«:, ZnOtBR£SiiSfcO-C 
ITO^Ni tAut«02~l OOnmg^COSV^Ji-Cl., *£3S>1£^& 
#'<A '7 7£fttMrtl> £ t 6 . 

[0029] 

tT^m||J^^a^/'i3t^^(i;^ffl|Jt*^•c^s•c^Ri^tf^*co-gp^i, 

jf t m 1 1 co^m t ^ immmx^m lt usim^ # , ^co^co o e 

atr6j*^^P«a«i?6 aWtAO , a«§56 aWMiirCSSrLTW=ai63K ( p 1 
) ^\ a^6 aT«ft LT-e<^aHt:aj63K ( P 2 ) a«^6 a 

J&s&^fc. ff*L^nJgjl3^HT'HS^M^tT (R) ^«*Jl^it«±a«ll*IT 

^co^t^I*^/t^{±ll3c?)RT'^tLSj:d^RlttW\ UpU a«S5 
6afcA9£tffc, L*^ffiftifflfca«a56aC?)fflHtii9 0° ft&j&s 

[0030] 

mawi^K, «0^yTjf^^x^A^«*#J|rftF5-<x-y^-y^tj; 19 ni5 
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MIL" - I(r ' i 1 



. ^amm^ 1.13-1.3 tefcl"LttS . 
[0031] 

ffra^MTii . f - rmma «k # n iims 9 ^hcd^ te«S5 6 a zmm-h m?$> 

[0032] 

-^'^ llt^Sti^^S^Tes^SSt^^Tira^-t^o fciixiffllS&JS 

(mocvds) tciD, ^A-yr^xc^Hatftthy^^y^y^A 
(tmg) , ry^E-r (nh 3 ) , hy^^r^s-^A (tma) , mj^c^k 

Vi^A (TMI n) ££«0^#*8J:tfn$K^S»^Fw<yb#;*fcl/C<9S 
iH 4 , P^(^§«^^w^b^tLT^^^O-^>'^> ; xf-;^^^^A ( 
Cp 2 Mg) ^fefi^^HEjfi (DMZn) &£^g&#X£{£i& LTJi&^tS 

[0033] 

t-T, tfcilfir7r'fr*»*!>i4(eiMHEl±t. £t£«'4 0 0-6 0 0 o OSj£<D 
ffiiiT, GaNjf:ii»fe!5rSffiiaA.y7rJl2S:0.0 0 5~0.1jumSKf£|RLfca. S 
S£6 0 0-1 2 0 01Cg|E«BSfc_t(fT, n®GaN*»^Sn^Ji (UMEJB) 3 £ 
1-1 OjumgJSe^BttS. otTfc, BgftSJ8^4 0 0-6 0 0r^ffiS(CTtfT, /it 
Jttf 1-3 nm<0 I n 0 , 13 G a 0 , gvNjtPJo^S^x/PJft 1 0-2 0nmWaNW4 

a^*y rit^'3-8^r«i$^s^fia^#F (mqw) mm^m 4^0.0 5 

-0 . 3/in«»r& . OWT, j£J|gg|*I<0S£& 6 0 0-1 20 0°Cflgfc±lf 
. G a N pJBM 5 & 0 . 2 - 1 /* mfS^il^tlftJf I"* . 

[0034] 

f iics i N%b*mmm$mrcpmv->*>hamtotot:ib* 400- 

8 0 0°CSST"1 0-6 0^1lS«7--l^ft\ *M/y'XlJM:»LT, * 
0 s c cm, 0iMLS«#X£5 s c cmjSU X-y f-y^^Bl^E^J* 0 . 6 P a 

[0035] 

fcfcitfGaK-TWZnOJBfcMBE, M^MM. PLD, -f * 
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ffilZO . 0 1 ;mh ";.;') 7 i Jgfc 0 . 2 5^mJf«A 1 Jg£JgfRU 6 0 OtSMSWJBiOT.* 
[0036] 

JWSOK, ^tt»®&6<A^£x^y^LTnlW3£gii}S-»i\ **LtK 
B# t f - -y TJffflfc ilfn flMS^HtttttgB 6 a £?FM Lfc . L^U £Ktf S i C C7) 

Mxi «Kffitnfiijms9*«s^Tv^^ttT\ aiifra^JtRtT^i.^ 

[0037] 

■$-&*>^ SiCiSl lit. tfriii:|5lttt, ISA 7 7tI2. n^jf3, }gttJl 

**&<mmmw§ 7 ^MMBf^WRtm. s #u n urns 9 a , s i c as 1 x 

[0038] 

hjbji (p?b*) 5, iStti4^x.y^-y^T"^*fc^i»^atj:D- m2mmm ( 

IP6a!:^-tfl|3iSl OcOWffil O a fc & 0 . 5jumJa±KBILTE»t4i <•>£ 

if* 

[0039] 

05(a) izx-mmi ot:ias^-*a*»6a<?)-af<«*aA*ss*i. 

S 13 ffittif 4T-mL^3t«, «|i|«fM (Ql ) ^ffl»~*t^ (Q2 ) 
tTftltSft^ fllfflMSifrft (Q3 ) tifflOffil Oa^aHt-fSClfct^ 

flBtSPl OWiJffil 0 a^O. 5^mOT^»'Sa-tSt^<7)^«(i^^V^t*i 
H«Wt5|A*^ii!t. Lfcfl^t, ^tHUISBl OtfHJgffil O afr£>iKK £ 1> 0. 5 

[0040] 

a«a56aftt, n^Jf3, «ttl4. pMM4XW&£tlXii *} , XVffltm 

i o comm loai^mt fzmmm 6 a mzMtti t , a«si? 6 a ftco*sttJf 4 

KiAftfU i«a«^6a^Sttii4tfc^T^JR^4itTL^I,\ illOafr 

^itu^ (Q3) nmmm^ik^m^t^y) ^ mmmrnvfiLtL* 
v\ a«a?6art«vg'KJi4T'c?)MJR&ig)<'^tt. ^-ts^i o 

^SttS4T'^ tTE««t*-S.^a*Sti6 a tMBf^tL^r^j; 3 fcrtSfcibfcfc, 

05 (b) a«I56 a<?)ffi§^lM«iatl 0<7)mM (iSttJW4 ) 

0 M£< U a«SP6 a^, a«SP6 a«n^Jf3^Stii-rS*-CXy^yyt 
JOBNjtSifctfJJiL^. initio, fflffil Oa^^filttL^ (Q3) ^a«gP 

6 a Tit feilS i f: i> BURS tih Z k t> =5r < & 0 „ § £> t^i5S^a*^^±-fl» . 
[0041] 
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l>tT"Xy^y^"La*f56 aim&ltzm. £ t £&«SS6 atD^ffift LT^fitiS 

ie i o ^ f^ifeas^s =fc 5 tvx^sjgjjELT. a*gE6 aquas' nmm3tfmmi- 

[0042] 

c m . 0t&f J5sccmIL,X 7 fy ^OUgrtEJj £ 0 . 6 P a (CH£ 

LT±f53^;^«RF^V-Sr 1 5 0WgJt. T^Xv^l^E^^OT^ffiOR 

. [Sl^SH^^a*^ a «K3£ffi< rta^s. ^f*(iH1^3i 

&. 

[0043] 

B*U^n^«3^ffltS3J:3^X^^^t-|»-t^J: , 9, tt«gB6 a<0Jfa5<D 

fifii fc#&^fctf>, nJBJfWJBWjWBKTfclBMHiiV^. 
[Bffi^fgJ£&f^] 
[0044] 

[ 111 ] *S|Bg t i 4 4^^K3ff ^-IlitJKIB^BfHtJ <fc WH<7) trailT* £ . 
[02] Ell Hi I 1 mIj Tj" I -r _ 1 - iLt □ - 
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